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(54) SEMICONDUCTOR DEVICE AND ITS MANUFACTURE 

(57)Abstract: 

PURPOSE: To obtain a MOSFET which has no 
misalignment between gates faced so as to sandwich a 
channel region, has a small parasitic capacitance and a 
small characteristic irregularity, and is of double-gate 
SOI structure. 

CONSTITUTION: A plurality of towering silicon 
rectangular parallelepipeds 50 are formed on a substrate 
1 via an oxide film 1 1. A polycrystal silicon film 22 which 
comes into contact, via a gate oxide film 14, with a 
channel region 3 as a part on the large-area surface and 
the large-area rear for every rectangular parallelepiped 
is patterned by one photoetching process, and gates are 
formed. A source region and a drain region 4 are derived 
to respective electrodes S, D composed of aluminum 31 
by means of a polycrystal silicon film 21. In gaps 
between the parallelepipeds 50, the polycrystal silicon j 
film 21 is buried in a gate part (a), and the polycrystal J 
silicon film 22 is buried in a source part (b) and a drain j 
part. 




http://www19.ipdl.inpit.go.jp/PA1/result/detail/main/wAAA2baW5kDA4... 2010-09-14 



(i9)B#is#fw (jp> (12) & §fj >£f & $g (a) (ummwmm 

#l§¥8- 181323 



(43)&|fiB ¥^8^(1996)7^123 



(51)Int.CL 6 




F I 




H 0 1 L 29/786 








27/12 


z 










HO 1 L 


29/ 78 6 1 8 C 






tarn* 


*H* *#«®»12 OL (£15 H) 


(21)fflK#f| 


<&m¥6 -324607 


(71)HBA 


000005108 










(22)mffiB 


^6^(1994)12^270 










(71)ffi8SA 


000233088 






















mmm 


»E 
























WW MS 








*JK*H^TWlBfc$r« 1 T@280#*S 














(74)ft3!A 


#m± mm mm 








mmzm< 



(54) vsmvzm *mmmBctt<oiami& 



(57) OM1 

ism ^**;ns«s«A/-e»rRi-r4y-Mg±©tt 

S^b?- h S O I^iiOTMOSFET^H-S, 

4^^Lrm-r*^iS B B s v i J3>K2 2S1 h©*h 
> v lat/ -- > y l t h s^jat s . v 

ft. USttSOlVKOMIBtl*, (a) 

t > | j3>i2i4?, v-xgp (b) &tf ku-osbtm* 

£*S 5 v 'J 3 >H 2 2 jWUM&ftfii . 




[H*ai ] £ftS*&±©1gi (D|ft«l8$^L-CM5iJI= 

saiR©«ijBifigi©siS®fr bis y tb $^Lfc v-xsi 

tB LfflSir, ft!pj©f«ai^©«ifflifi#©SSEffifr f, 

«-R]«f *H-«ffiH±A<aftMI=«l***irt^^4: 

[fi*«2] buIBE 2 ©«tflg#\ MfcHIIIJ: y i 
»l^££««£**R#«lK«©**tt:««„ 

:»*«3] ftMKEit LfcBsrr «iiinEs> y a >it* 

fcliif 2 lzfBK©#^ft^Ko 

Ct^f#^t-rSlf*]il ~3©Lvf*u!M III=I5«© 

COM 1 ©¥*{*]■, % 2 olUMtHHMi Lfctt&lz 
»B6-T*iats I**2©ttttK&Xi 

<D§,fc&is<)^ym*ikmtz>JLmt. imbi ©mm 
tsxat, »i*MHbi::j:y*i ©£ttfl->y=ji/iB 

t4--5^^;lS©m 1 ©¥^f*l*ffil::-m^SifII 

s^js-tsxat, v-x • Ku-r>^iiK©fltriE^i>iSifi 
*nt*i*si-*xafc, s^ttiMUt©* 2 ©»«£<> 
y ^ >k siat, ttasz ©»tiA •> y a >« 

««*»J***xa£fre>JS*::££ftfti**¥IW* 

»■©«»*». 

e i X7»ttxaa>«rem 1 ar>*tg 2 ©»«& 
•> u =1 vji^ita-f < t ti^-r *ifr©xa©ftfr 
y fi7*tftxfta»tta»> y a >k*««-t 4xa 

©Mit^^o 

js©m 1 ©#gwi , m2©^^sn;^g Lfct^s 
i=»*-r«xat, $2©ttttn£$i ©¥*{*«©» 

j; a (=nTOt«aa&©$ 1 ©»ea v y 3 >n£ mar 



•sxa<t. lam ©£*sn>>y 3>^^Bfa^iz/^ 
--^"ltv-x- Kb-r>?iajLmss^fS-r-&x 
at. mmmmt\z& y g 1 ©»&g*> y 3 >^©*b 
i=»^*»K*»fiifr*i:*i='is^*«ia)t<D* i ©# 

#<*l*ffil3-^L^^fiI$-K)S-r^X8t, K^Lx|g^ 

ft® 1 1 BiS*a. 
[«#«8] Sa£Bfcftl=<&?«*ag©SB l ©¥# 

il 7 tE«©¥^tt:g«©Mit*;i . 
[flf#« 9 ] S^Mfeit Jt©fulEfg 1 ©£*£,!■> y 3 > 

Bi^it»-t-5xa©«t>yi3. i£*Mf&igj£©#$s B v> 

* K-^LTKMlzl-SxattfttJnSftTjaSW* 
« 7 XI*R*« 8 l=E«©¥S»ttg1I©Sj6*a. 

#HlBS»3icLfcia*fl:l=A$-^>yufcffel=»fl:L 

©i^natf::©iiKff#©£«ftB©f&»i£$i$±r « 

xat SKKttin LTrtfiiHWle ~ 9©iv«i* 1 « 
£Ett©3MMttM<DSS*S. 
UR*4( 1 l ] flf** 1 ~4©iv***ifr 1 Hlcl5iE©¥ 

[11*4(1 2] lf*«1 1 C«©A««ll*BR«4ijl 
[0001] 

[g*±<Dffjs*MN *3eiHi*i|£i»«:«aat;-t©«ig 

(Silicon On Insulator : S o I ) tnfliti* 
Hfit £W UfcM O S SS^SbJR h7>vX5 QHeta I Ox i 
de Semiconductor Field Effect Transistor : MOS F 

ET)i;iy, «»TfM-3a»r sai=»tf -r * c t 

[0002] 

[^*©ftffi] «e*s C©ffl©SO IllS^tiMO 

SFETtfcUt, Ji^©^- h©ittTl~. 
Ji&£8W>T*t3— ^©y-K^^lSLfc^^^-hP 

iii^M-r-sftfiifizoLNTtt, eii^is, v y v Kx-r- h 

XU^hn-^x N 27S, t>/\'-8/9(1984 
50, 18 2 7l^b8 2 8 H (Sol id-State Electronic 
s, Vol.27, Nos.8/9, pp. 827-828, 1984)lZ|H^$tLT 
l^S. S O I Sffil-fl^fiS Ltz&ZfJlsf — h|fiii©IVI O S 
FETtt, H5l=giLfcBfii«ifitH6(=*Lfc¥iS« 
ifi£*LTl,*4. CC-t'®5lzfcL>-C, (a), (b), 
(c)[*. @6*|ZA-A^, B-Bjg, C-CilST?-5-tl 
■f*l^LfcBfS^©^5EC0T?fe*„ H, B5Jil$1-©El 
ICfcL^Tt, (a), (b)»t;(e)l**tl-P*lC*ltBi; 



[0003] H5iz*Lfcft*ffly?;uy-hso lift 

fzo ®th\-. i»©MOS FET©H£73j££ffll^-0< 

? y- h tuf tfti-STfiuroy- h 2 3 £jfiu&i-& 0 c 
i=Locosmb£m>»<bRi 8£»j*ufcfc. gfl: 

£ £ R£ L fc»» £ y- HBUb L X f- V Mitm 1 7 £ 
ffMflL v U a > £JtH Lt/\'$--^nSc 

<h I" cfc y Tfflijy- (-23 £©J$-f SCi # S „ 2fc 
l=, SHbUl 9 fCVD (Chemical Vapor Deposition) 
;£^£ffl(^TJl<±t*tU d©lHbj]li 9©aE£#F8'l 

[0 0 0 4] Z(Dik. Mitmi 9 fc3£ft3ktR6±l=&& 
^i:^)S$^fc^fb^7i:$ltlfBfi#t3lJ-*o -©& 

l:L, So, SM#lim'H:=fcl*T±SE8£<blKl 9©S 

sif 3 *©**«. c©»s. 1^117 tiHbim 9t 

1*81 ffft < -mt £ *ifeift<bM <t 4~ -5 o 
[0 0 0 5] ftTMi/'JaVttttttMIKtflMi 

«. z©», soiiBsy-nftu ±*y-h» 

0>f-V2. 3lz-&t>-&r/^-->'7*'r^Ci:lzJ;y ^ 

□ > hf- Vtm£ti&±.W<r>?- h i o £fl*jjfcu 5" 
?^-hIg§MLTUfc„ H5l=j3ivc, # 
Sl#^4(*7-X- KL/-T 13, 1 5 ItMit 
M, 1 6 lifiilil^bJi, 3 MtTllZ-O^tet'OSm 

mm, 4oi*a>^^ hftr-fe^o 

[0 0 0 6] 

tK©?'?;^-- h S O I lilfflM O S F E T It 7 

□ >hy-M0frV^y-h23<tS&-5<i;3l::^ 
*-->?L*l+;hl*"&b&l^ Ehbfljy- h©flDX 

«£**tmi©IBHff»lf&:h.ftfr-Dfc. »l=, 7n> 

&b&i^fc#>, v— x ■ bm&tf > ■ y- h 

fco 

[0007] hi-, m^mmmtsmoim^m^^^ 

«SOIJ|5£ttJ|l=»J|ftrt-«£:. K(f«6o#©1# 

141=4 * * gvtfg* t * •& ct , a tmflftffim s 



atfy-hrosnxiz* hx^^>^xfs^2|Hiffli\ 

&©MOS FETKlit^fiifilgtfttittfty. C^IZ 
cfc3§| n D a «S©±St;iltb*L&frofc 0 

[0008] *zx\ ^mMosmt. mttm^wm 

«bO#©'>!SU^^uy- hSO I ^Sg©¥*i<*=g« 

©ffi!©§B*)li. LT£^-h*Sl=ftf-5* 

f-SO I *i£©¥#{*=£M&l^©£!!i§73;£ £H 

fI&tf»?iS©MOS F ET(7)g!ji73;Si:|3]^T?fey. M 
;i«&©±^ ^ ia]®-t -5 - 1 ti<T° $ & y-J)\,>f— h S O 

i *Js©¥#ttK«ai;-t©«jfi*a * c t ic 

[0 0 0 9] 

^sfi-r^^b -> 'j a >»*s 1 ±©m 1 <nmm.mxih& 

-Kfl:i/'Ja>« (BIT. *l=»ft«t»-r*) 1 1 S 
^ LTtt5>J(=iB« Lfc*«©-> 'J a Vlt^ftS* L, # 
•> 'J a >lt#<ta>B1Mi 1 1l=»-i-4)gaB«fcytj£Li* 
iltv U a >It7J^©±Bi ©-SUSitfil! LTl^ <t 
**ffitl*y- KKfcKl 4$i>L, ±mt[$% 

2<Dmmm-ttet>iiMimi z*-$n,xw*tf>LZtoz%>m 

B B B->Ua>2 2©<r— hi. &->'Ja>lt73f*©-73© 

tJbi&t;^©fii]S3fi^©*Sffi^bflsy astifcv-x 
?itb L«at. 'fte73©^lMs^;• ; ^-©^ll|®^£^s©*affiA^ 
bfl&ytBSfifc Ku>r>?ittiLaffit^b«ja$*i, jg 

[0 0 10] fLT. lWIE**«:S11l=fclvC, 12© 

ffianB-rftJbfeiftfbBii ztfi* y-h»ftKi 4«ky t 

fcwtt-r «friE-> 'j a >ia*i*©iwffl-»i=«a^-f 
tzt>*>, m i ?fxit ^igs v 'j a > 2 1 , zztm 

[00 1 1] m\z. 36?JI=iB«Lfcl«Hfr*frlB5' l Ja 

>S73f*©*s®ra©)i$A^jay- hfi© 1 /2 «t y 

[0012] ffrissM^jifigr-sfctoi-, 
Mt«*#*ft»«©*j673ai*, 5j#a«±i=m i © 

fWK. i£7MttXa©ffi 1 ©¥SMtti. «2©««K 

s«*»jiLfctt»i=»fi!c-r*xa. -rft^*,gi 9 x*m 

•> U a 1 ±|=IWbK 1 1 . m*S B B a •> 'J 3 > 

12, aftm 2 «a%«x.fe«jiWE«»ar«xa 

fc. Hi 0l=«1-«k3l=»ft:«l 2tHttS5/'jzi>l 
2fc©*JM*«ALfclt*«=A*-=>yL, h7 



>vx$<7)SttiiiS3 ZBifc-f burnt, znm&m® 
\zv- mitm i 4 zwMmzmjsftzm 5 ^ 5 i=«* 
msmatom i ©§m£ b h b -> y 3 >BW-Js*>%*ea •> u 

3>l2 2^iitSll<t, 11 1 \z^?&o\zg,1fc 
Sh v U 3 >H2 2 *Bra»«l=/<*-- ^Lty- h 
* YffS.iT bumt . »*36Kfcl=«t y 'J 3 >H 

2 2<DSffilcd^iHkl!l 3&Mi$.tbtmzy— X - 
K U-f > t ft«4g7*e*ga&©mfia v U3>I2 ©* 
ffil=si^i8fcR£lJj£-fi>xai:, V-X ■ KU-f-Vfl 

!f?2©£ie,f|vy 3>|g2 1 ^Jt^-T^X^i:, 0$S B B B 

\ i ls<f^\lhLmm$:Bl8.tbi:®tfrZf$.bZt£ft 

Witi-bboxfobo 

[0013] ckoh^, m^m^&mmmm Mkism 

2 ©£gj B a B V U □ >«2 1 . 2 2 *Jt«-4-«'>6 < 1 1 

^w«)ii(0(t*5 y i=. fi*tea*a©$iaa*/ u 
[0014] 5^sffi±iz, ni(D®mm. is.* 

5T?S*li\ 5/ 'J a >J(S 1 ±l=»ftK 1 1. ffiSv 
Hi, B1 6I=»+J:5l=»t«1 2ilWB»i/ya 

tt©£JiK£«? J: 3 l=X7M*aft©ft 1 ©»££<> 
'Ja>««JMM-4iat, Si 7lr^-Td;9l3mi© 

AM-r-sxat, *asififci=«fe y £*§ B B B vy 3 >H2 
£©$»&-> u 3 >ji 2 <o«ffii=»i^<bHS»«-r * 

X8i, C©5f^Sgfbll£M?<fc?l=y-h£PfiS?-3 
TtfTEBMSiSja?-*- c©if£, ;!Jf 

£&{b&i=fi?ttftxis©iir 1 ©¥**»•*-«:*>*>** 
B H B •> u 3 >ji 2 ©«s©»i'ift<biS£ fiss-r § xfi t , 

[0 0 15] *fc. STOMtaSa©ffir£g 1 ©$«£*> 

»e& •> y 3 burnt, z © £*sn -> y 

3 i/|=*tt*£ K-7LTK»«l=f Slit £tt»Dt 
[0 0 16] g[El^*l©4l!ifiaSI::J3^T*. 

*#i=/<*-=>{fLfc«i=, Si©¥*ttJiSia£B 



[0017] £fc. *a«*»@as«nEi^-f4i^©¥ 
a«««iai»*flix.fcKis*stnta$«ija-r4-tt, 

[0 0 1 8] 

1 fflill?^ L X tt9tll=EC L fc*»£S© v 'J 3 >K7J 
WcMLry-h*, ^^•?^CDvU3>iI75^ro-S|5 
(r. SSffiirliy-hiSSilfli^^L'C, ±Si:liSg2© 
*6!tBi^^LTiiSiLfc^- h^!Slt, tffifrb 7-7. 
&tf >H}I£IS! y UiLT#IB»t6i-taH± 

;^-hSO HSii©MOS FETMiiS?^. *L 

r» 1 H©y- f-n^b-r-asiaiz^js-r bo>v%mm<D 

9* >^xai*1 0«lfC»*C*. Lfrtv'J 3>B: 

•t * ^ p > h f— k t /< ? *f f- h ©ttM^*3#r*i*< 
ffl©8*£ans>1#tttf b o #©iijn*<ft i: * = fc 

[00 1 9] ->U3>it^tt:©±ffi|=E!tfc«2 
hlfi«M*«B©y- hte«ll©ISJl<J: y 
tff<-r-6^il=J:y, v'J 3>il75-«:©±®lz}i-r-S> 
y- hgp»f*, h t LTfitA\-fl=^Sffi©7 P > h 

iSi:LT^ffl-ti, 6 »=. ->'J=i>lt*ft©IW©-»l= 

«tt»8*<a©a**ifci«at -r « ^ i i=* y . at»r 

« v U 3 >E75<*^$^l3^-t * z. t tfX'Z b. 
[0 0 2 0] St;. 3i5iJI=RBLfc»ft-r fti/'javit 

7j<*©«gffip B i©)i * *<stay- h*© 1 / 2 j: y »< 

Lfc^jgi-T*ci:(z«):y, ^^*;HH«S^I=SS 
[ 0 0 2 1 ] ±i$ Lfc J: 5 l=, *^B^ro##ft;gg|J , 

mmm Lfc#-> y 3 vit^ftro-SP^^-v^^Jat 
Lfc c t y , d©3t5iJBBM Lfc#v 'J 3 ^K^te© 

-it, *»ttfty-K««fl:-c#*. cfflfcto, * 
*Si3Sitfc73ia)©€-> y 3 >tt75rtt:©a$ . -r**?*. s 

O I ^)?T;-fe-g, ; ?v4'-;UfflJie©^a^7v#< . n#y 

y 3 >H73^r B i©r B iPffi'r^t5*.^ v^;u^w B i©^ii l 

IIIIIB*^* = fc(=J:y. fi*y-h«l=»LT* 
J»W«:y-KiS«IJp-rSCi:At-C*4. WT, -©H 

mz® 7 Rum s &mi\x®.m?bo 

[0 0 2 2] I7tt, ^l=SK««i4©7^*;MMt 

©■tii-r u*>*> so nisd, 7^*;Hi«n©«a 

LffelH^ptLr, d = 0. 50fim, p = 0. 25// 
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-f-so im&<D*m#&mt* (£tA,£<D&nv-b 

S F E Tl-tt^t^Hsay- h«W.„£«t«Tf#S 

■©stay- h«w.. f *<fi*y- htswi=*tL-cBa 

\~. *fiT?t,H»iBLIHHIp©i5*y- MItf&M&ci: 

[0 0 2 3] 08licS^y— hi|fW£W=5 /im-£,fc 
U ^-V^-J^WBlroiliigLFBWp S 

o i mma tmji?- hmw ell <DMm$:iFLtz&<D-z 
a&s. so nid«#<, *^a«SLmMp«^ 
z<+z>ztx>. *ay-mw, ff t»jn-e#4^i: 

[0 0 2 4] *«Ufi£ffll*4::i:T?IMI 

flstfsstfcy, aitt6«^^juy-hso ntjgojM 
osFET©*iH4<RiffitJS*. mi-. nswnnxQ 

©«TWttfil±*#*fc*l=, SO I*fi©±ffl©-> 
ya>ir£fc*>ft*«i|©«fc5l::so ll5fflIJJS 
ffi(^<-r«.^*tft^Ci: t, y-h<0JiDX$l|l<D 

©±**s*r*= 

[0 0 2 5] 

[*is«>J] #f£Elcjia#U£{fcgm;aijC*©g{jg 
*ttfl>***i(=-3* . SttHB $#KB L ft* b filTHM 

fc©i::«aw;Mi©s#.fc y t,a***iT«**ir^4. 

*fc. #»©«*, At;Si|ft#*M:. 
*OE«l=B3e * *i4 1 ©-Cttft t ^ fc tt* 3 * t ft 

[0026] <mmm -\ >m -\ ©**«i=o^r, b 1 
SE«©-**«^-ry^y-hso i«jfi©Mos 

FET©RSWfffi*JfiH-Cfty. H2l**©iFBi*££ 

ancfc-^-c, (a), (b), (o)ii, mz'piz^wen 

A -AH, B-Bl, C-CHT?7SLfcS|i»©§Bfffi^ 

(a), (b)&tf(c)liiai <tl^i;;£|S]©flJrB«iig£;S 

t. 

[0027] HlCSf *5l=, *^i«)f4*gt[i 

miS B lv l j3>l2^b^fii6$^LrLx4 t) HI (a) © 

y-h*»©BfiiH*5J:tfHBa (o) ©*>y =J>K7?{* 



5 0©^^^^7J(S]SH»©iffffilll=*LfcJ:5l3, yij 
3>t«jft5 0©*gffi©y-hffl£*§j|vy 3>ll2 
2©*TI=(*y-HWb«1 4*qRl+6*i, y-h»ft 
I1 1 4 0)T©f& a B yU 3 ^miZTV^ilffii&X'&V. 

i*, '>y3>ia*f*5 o©e<bHi i i=^-r-5is®«fcy 

&l£l^[S]-t-&-J*©ffi£^£ffi<!:ii¥tf, ^-^^.^TjfS] 
©**|Sj-r-5-*f©®£«J® *fc. Hi (c) T? 
I*y- h&HbS1 1 4©Tli±"t p Wt^WfilM 3 i: LTl' 1 
P^M^Jl3l;S^#£;h6i|^©L#lMI^© 
cfcoTfilK X tu SSlMi-aWSH^-C'foo 

Tts*5*i^ ->U3>i:73<*5 o©±B©#ig B B B v'j 

=i>l!2 2©«TI=I*. y-h»ftKl 4«fcyt,ff^» 
ftm 2*<^itb^r^s= Hi (a) ©y-hsp»© 
BrffiHfr b 5 cfc -5 iz . y- h t ft-S £sg n •> u =i > 
I2 2B. 3t«L-C«lt+4jil^Bt©^ya>«»» 
5 0©*»ffiatf±ffi*a[5<!:*l=HWta*!>4J:5l= 
Sltbtu HfL4 0©*i:HSa©W.*5/ 

U=l>It^ft5 5±t?7JU5-^A3 1 frb&.&y-h 

$©7;U5-^A3 1 £fflLvtxl£,J;(,\ 0 
[0 0 2 8] 0 1 (b) ©V-XBffiSg&ttroBrffiliS. 
tfHB (c) ©IfiffiEH-iSL-fcck^lc, *>'JroiS7J<* 
5 OKfiv-x ■ KU-f >Hiai=nj&JM!4ri<Sl+b 
*u >>y 3>itt73<*5 owilfiOtiij^ix^tLV-x^ltij 
Lfflt KU-f >3lttiLffl©S»KI= K-^ftfc^iSJl 
5"J3>I2 i t&ISsft&£*l=7-x|5]±;&tfKU 

-r >m±%mm®iLxi*&<, c© y a vi2 

i lilHbUl 5\zmitz=t>*t? h7L4 0$iiLT7;u 
5-7A3 1 frb&6 y-XtlSSt/ h'U-fyflD 

ic^^^g^$^-cL>4o st, y-hffl©£*s B v> 

'J3>l2 2i y-X&tf K L/-f >3ltH Lffl©£i£ B V> 

•So 3fe^j-rs-> u 3 >B73f* 5 o ©figflyB^is©wi® 
i*, v-xis y u Lfflaa* k u-r >is y u Lffl©^*g B B B 

4 1 *iz3£5ijigg ^ Hfc v y 3 >il7Jtt;©-?-^.^© v 
-x^±St/ K U-< >|5]±A<lt9iJ^$tiT^-So 
[0 0 2 9] ^©J:?«:*jg**-r4Hiat;H2-e* 

fi^y- hiissfc y ©*xdy- m©a^At*# 
< ««ft4tsa-ci&* c t . aas-*-* j; a ic^^uy- 

mv&&zttj:i:<j)WM$1iLX^&o 

[ooso] *fc. **a©**«:««i=fc^r, ->y 
3 >tt7j<*5 o ©«SBr B i©Ji$ hg© 1 / 
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tot, ^<Dfi^**;ua*SiqitM-Sfcft 
*3KH»ft 6* ^IrU* « f U 

[003 1 ] bit. 0 1 I^Lfc^fSEK&a^tfcg 
g©liit*;£©-flilj£0 9~0 1 4£ffllM:. 
Tt5(0(1 )~(6)[Zfc^rllI|-|!iBJ-r^ 0 ZCt, |9 
-01 4li, 6 ¥«ttgg©g}ilx:g£ll 

ICTFLfcSfffi^il-Cfcy, 0 1 ©SrB^gii<!:&•5ii^J*-e 
©1iliI£SLTl^.g>, 
[003 2] (1) 0 9£#!SLT ; te&l-jafcKDSO 
iaffSffl^t- J/Ua>ttUl:lfti1 1t, = 
©±l~)?i*SJIv g 3 >i 2 £H*.fcs o i 

^Haaifi t * •> u 3 >ss© 2 «ta>a«±i=-t 

WH LT¥iIlz Lfctt, *®£;t;$ l= LTlHt«H±« 
»E»*4£fci::<l:y»fc«ra±#H*fcL 

1 £tf-LT St^fiJSISfcWil ■ W^L 
TFft^)I£©Jgiig B B B vy:3>l2<tt4::<H-£y, S 

I*tE±l=, IHfcfUl 2^CVD;il:j:y«SL, v'J 

ftH2(D 4i*ii*ai $ htzmm&m $»mt « . 
^>yi=«ty, sn=v-x- KLz-otJS.smttss'y 

KflsMl 2 ©KffS+ttizff flfctf, miS 

ft*> U □ >Jf 2©J1$^5 0 0 n mUTUltf. iHb 
■ 1 2<D«JH***<fc*1 0 0nm8JSfr4©*t|i 

[0 0 3 3] (2) 01 OjflLt ; Jfel=, * hi7 

jfcfrttKv-fxyf^yu EI=-©*hU5?^ btt# 
©itfbSi 1 2 $ T X >7 |z y a > tfx y =f- > y L *>-f 10 
^frCtitlJft K^-f x»y^>y£fJL\, jgJg B B B v 

'J3>|2 s^$-->9'Lt > mi^seim©)!^ 

*< 5 0 n mm&COm^ > 'J 3 5 0 *<3£5IJ Lfc^ 

>it:£t*5 5&Bf$.?Z>* c©B#, IHbUl 1©* 
BtSTx-;/ TILTS' 'J avifcfrttso, 5 5©T 

LT^«. All. HUM-4S/'ja^lt*ftnB-ci>'Ja> 



ftl+tili. IgfbHIl lffl«II:-&Wtvvxhi7f 

^ B H B vU3>ji2^w^aAL. j^t^x^j^r*. 8 
oo~9oo°c, eoftmmommmzML. m~^? 

*;i4m£&«p»?M«Ml3S»jft4-«. c©££, 

mbn 1 2 1 s •> u 3 >ji 2 © / - =. > o'mk \- 
mmm &mt u . c ©b^k* #t£ it«B©it<bR $ 

l-v'J 3 >it**5 0©^8BR9©JI y- hfi 

©1/2|I)SI:^< L-CjS^-v*;b$»figlf#SJ:3l= 
LTtAn. *i:y-HfctfflV «*tf, ^J¥5n 

m©>T-hiHbllI1 4$©jS-t^ 0 Z©B# S S^ffilZ^ 

0 ft 7 a > h y- h <b / < v 0 f- h © y- h ttfbBlff 

[0 0 3 4] Z©^|3 % *»^j^-hSOlI 
ia©M O S FETtt, m$S B B B v 'J □ >H 2 
■<X-y^>^^fflLxrit*«-jDXL-C±ffil^b^1 
2^^-r*->'JavItt^5 0SKfiEL, Z©->'J3> 
11**5 0©-a5$^^^^HSi: Lrffiffl-T^o -© 
fc*. ^©^y*;MWIO. Sffil~HE*lS]©^;ii:^ 
**;HBWH«D*iB LIHII«**fc-f 4 - 1 1= J: y , 

1 s«a>±«a>lL«Ai> 'J 3 s«tt(i=» < •t 
fiiMltfftii. fct, M«i«|8 0i|fitffl^ 

< ft y , «j6«»©±Bsiaar * - 1 tfx< 

[0 0 3 5] C3) 0 11 £#HLT ; «|= % Sfe*S 

>>'ja>i2 2S. cvDjsizj;y, ma (a) ts-r 

0ffl©MIRfi<S&SA©J*$. -Tftt>*.'>ft< tt,3t5U 

-> u 3 >it*«: 5 0 raorsmo 1 / 2 ©ji$ tti& 
&o\zi&mtZo -©ft, ■ao*n-»y>yftfft 

ffll^T, SB (a) , (o) l=*Lfc*ai=y-hfce: 

4Sf!»$55-rffil3^$S B B a V U3>|2 2 >/f 

y- k t ftssu^ro^jgaie/ y □ >H2 2 1* % v 

ya^fi^fts 0©SSB©-gfl©^Y*;MSi!lii:&& 

•»ty-mtiu**u ->u3>it^5o© 

±BT?fi^ft^1 2$i>Lr«?i:*lc, ?tv>Ua> 
pt*#6 6©»#*-CBftLr»***i4. ftfc\ XX 
It© n ^l$^$#fc^lS B B B v 'Ja>l2 2 £i&mt& 

Kb y i=, ff?«i«*a(o»«fi>> y □ >^$Jt^ft, 
©*jsa*>y 3>Bii=Lrtift^L, sfciMidf v^xt- 

1 @©* hx^/^^yxS-Cff 5fc», 
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©fi«£fr-t*--f *i©EBH!(tefe £4 - 1 1**< . ^£#s 

i£XH!St*ftI£© v>W-h®MOSSh7>vX 

4„ 

[0 0 3 6] C4) HI 2 LT ; >>'Jn> 

Wk K-^ftfc^ssn v >j □ v 2 2 <D%m&B < mt 

U ^1**5 0 nmfIjt©Jl£©IHbIll 3$IS(t^ 0 
|B]B#|-, 1 0"cm' 3 UtTCDiS;l^l~^»^l K-^Lfc 

y-x ■ Ku-f^^t^-Sp^^iafflSSi*^ 
<IHbS*i4. d©&, d<Djgg^^blcJ:oT^L 

So 

[003 7] (5) 01 3£#RBLT ; »£Sffi 
B H B v 'J □ >H 2 2 $Jt« Lfc t * t R«l=. -> U ^ >tt 

*tt5om<Diai»a«HH (b) i=*-r j:5i::*is H v>'j 
3>Bi2 i T?a*a**i4 «»: 5 i vis 

■ 3*«3J:3l=, ***i/'J a>*2 1 ***te 

#$§Sr>'J a>ffltl::l,T&&^U ij&lMi* >>fx-r> 

[0 0 3 8] (6) 01 A^mtX ; C©?£. flfctf 
8 5 0°C3 Ofl>«fiE©»«Hi£«U nW*<D%m^is<) 
□ >«2 ifr LTHH (c) lz^-Td:5 

[003 9] lil±© (1) - (6) -eniMLfcaijfixa 

fcSffiTJ, itttfg&^U^-hSO I#fiI©MOS F 

[0 0 4 0] <§gJfc0lj2>lg2©^i60IJ|::-3l,vC, S3 

fil©»!<D*lt*l*StyW- hSO I UtiifDMO 
SFET©Sf»»fS1tJ6H-C*y, B4l*-tro¥B«Jfi 

t\ B3l=felvC. (a), (b), (o)l*. H4*l='t*l 
■f*lA-A«, B-BjS, C-C«-C*LfcS|l»©#Bf 

ffit*Lfc*o-e*y, 13 (d) (±a»ssai=-r-5 

K S3fbKl 3, 15Sfi!#, 



SI-#iS B H B v'jr]>K2 1 , 2 2$^LTvU=i>I175 

»5o«)±iffli«i 2AtaitraA*<fc5i=ffli:M 

l3SL\fc¥ffi0T?fc^o (S| N &iiEf401 5-02 0© 

Burner*., (a), (b)at/(c)i*0 3ti^i:*[si© 
warns**-*-. *f=. H3i=fc^r. as»ji©0i 

±, H-©#BBff*£ftLr-t©B««:»BBIi*>S-r 
4. fStJ*.. @3|Z*-t^ji©MOS FETtt, >f— 

(■i#8Sv | j3>i2 2^Lfcy-h as g ©is y 

ttiLSP©«ii^ffiJlLrL^o 
[004 1 ] 113 (a) , (c) £01 (a) , (c) 
t £it3$-f *U*#fr4 J: 5 l=. y- hffl#*§ B V> 'J 3 > 
BI2 2at»*-hm^G[*, 3£5iJIB«©v'j3 Vtt^ft 
5 0 ©R±fr b IR U tB c? fc y s II 1 ©«fc-5l-->'J □ 
>l!7J» 5 5 *T?£$SJI v >J □ VIS 2 2 £31 till LriS 

« t * SifrE t * < « * ft l= . *Sfi1- * * a i= y- h 
©jnx£v-x ■ Ki/-r>»a»=ti5c:4:4«-e*4fc 

easts <*4©i?. 4f«fflt^r««ft«> 

h 4 c £ T? £ 4 „ 

[0 0 4 2] lilTs 0 3|C*Lfc*3rai;:^£iNSM*g 
«©$£*&©— m%m 1 5~0 2O£ffll^Ts 
*iTaE©(7)~(1 2)|zfc^TIIII=!ftB.fl-f 4o CCT% 
01 5 -0 2 01$. *S6J6«i||-J:4¥«tt:^M©S!JiX 
S*«l=* L fcWf SfgJi-efe y , 0 3 ©Bfffi^iii: * 4 
M*r'©«3i^*L-CL>i>o 

[0 0 4 3] (7) 01 5^#5BLT ; tefelCia^lSO 

ffi±l;fe B a B v'j3>i2»^fcso 

c©so I Sffi^^jS1-4l~(*, B9£*ML$tf 

b*»y 1 © ( 1 ) i=st^rtt« Lfc*tttfflt^*itfA 
c©^, iHbun 2*cvDai=j:yfli»L, *>y 

ftii2(D4 ® m®%.mm ztitzmmmmrMtz* 

■t©IB. t|s]«lz^niilfS©l5!3ixai=fclt4 

i: ft-SiSiBJI v U3>I2 ©ggMA<* i:4©*Rfiih-r4 
fc»l=. *±J*Dft<bKi 2©KffS+»l=ff<»«-r 

4o *ig| B V l J=l>l2©J¥$7!)<5 0 0nmfS 

gr-fe^lli, Hftii 1 2 ©fl!Jll*'>^ <it100nm 

[0 0 4 4] (8) 01 6£#BiLT ; *hl7 

f>yftfSfflut* h v vx h/<*->s»dtttc:a> 

*hbS?Xh/<*-l/*7X9l=IWb«1 2^ft-TS75 
ttK^-fiv^^L, Ml=c©7hhbvx hf+#©» 
ftR 1 2 & 7 X >7 1 v ij □ ^ > y L 'Pt L 
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A Ls ^L^-r^JS_iS. 8 00~9 00 C C, 60#?Ijt<D 

[0 0 4 5] (9) 017 £#88 LT : C©^. StS* 
ffi|Z1 0 20 cm" ! &±<7);S;lJg©nff^|56^ 
B B B v'J=l>^2 1 tCVDJ*l=*y«Slf 4. CCDBStf) 

J¥£(i, v'j3>it^*5or a 1©FBll»:A<|5lIl (b) lz* 

f <t3iz^iB B B B vuzi>Bi2 1 -eatoii**ift«feoi=* 

* < 1 1 v U 3 5 0 (DFalRg© 1 / 2 <DJ1SI= 

itW-t^o ca>&. (b) , (c) iz^LfeJolz 
7-x- KH'>fc!S4*#t3lW-«H=, RTJtth'^-C 

[0046] (10) ill 8j#ILt ; 3KIZ, y'j3 

5o°c, 3o»s*<D»a3isfTt.^ a»ai=^a*K 

-^**ifc*tt*S/U=i>«2 1 ©affifff<6HbL. 
flAtf, 5 0 nmfIJg<DJf £<»IHbKl 3SKIt« 0 - 
tib^mz* 1 0 ,7 om" 3 KlTfl>i£ai)Sl=^^ 

l fc * -v t s * P r^mm 3(Dmmtm<m 
itzti&o crottroMaiZcty, isaitro n 

»lz K-7$;hfc£if£i!r>U3 vBg2 1 frttmbtffa 
Ifcfrtt 5 0 (D^ v * ;HBJ*©aKffi £SJtSHb L r m z- 

tf, 5nmff*<0y-h»ftHl 4^^)S-r§„ «fc\ 
[0047] (1 1) 11 9^#1LT ; Z0>&* StS 

a®iz 1 o 20 c m^roasaiflEffl n»^it*s#t;* 

ft ft v U 3 >fll 2 2 £ C V D ;£IZ J: y £ „ C <7)f$ 

>I2 1 £Jt»Lfc<t#i:|33«Mz. ->U3>it75{*5 0 

na>miKMPiBi (a) iz*-t t t5iz#iSiSi 3 H vU3>Bi2 

1 T>mii>tt*i&* 5 l='>4 <it->'J3 VitTJft 5 0 

^©Mi@ffli/2©ji$izitg-r4o *i=s ^-v^ma 
mttsip fm»m 3 $a 3 j: 5 1= , *«sft •> >j □ >k 

2 2^fi75t4K7-rx^^>^ffl^r/^-->^L 
© n »7tt«B$#t7»ISA'> U a >«2 2 *ffll\T»* 

[0 0 4 8] (12) H2 0£#JBL-C ; *lz, StS* 



[0 0 4 9] 6l±© (7) ~ (12) trlKB^LfcMJtl 
OMT'Ittlft^T-hSO HSlOMOSFE 

[0050] <^»j3>;^iz, m3ommmiz-D^x 
H2 1 tm^xtam-ti. 12 1 ». 

«<0-«iJ$^-rii)SiaT'fe5„ BuS6Lfc*^B^(D^^;b 

y-hSO HSJiOTMOS F ET^ffll^ChlZjcys 
m v 'J 3 >¥4V{*ft«@&0>ft«a£X < T?#Sfc*>, 

»S«5 0H?\ ±E«««5 0 2)Siri=»fflUT. 1 

S^n-tr^tSOOt. ->XfAaigi5 0 1 fc, * 
flWaj^r^juy-KSO HffjgOJMOS FETSffl^fc 

Eii-> u 3 **m&m®*mf\ztoG&m»mam 

iE&^b^'i.f ; -^iim-i'>$7x-X5 0 3i:^. H- 
•fe7 5-yfWS6 0 6J=jt«Ufc. *fc. t-smk 

^7i-X5 0 3 tf-*IgM»Sa504S. |H) 
— tr i 7 5^^Sffi5 0 7lZ^gLfco C^&t7!'J7 
Sffi5 0 63t0:iz5 0 7 i:, ±E1t 5 0 2 £$g L 
fc-tr7 5->^*|gS, *#*A<W5 0ema*, ft*^ 

x-^ait-p, ^©**«aa3- hwix-jiaii, 

fc S ^(Jx-^f Sft-f > 5 7 1 -X 5 0 3 t Atii A 7 P 
-try-y-5 o 5 £HgLfcStR5 o 9 troFBirox-^roii 

[0051] za&oizmf&Lttmftnmxii., fiU^ 
^;HS^MS-t^^P-b->-y-5 0 0^, vxxi,f]ffllg 
1501*, iisit^M Bozft f©*> 'J 3 y*m*M 
m®mtfm\xw,m\zwsftL. x-^roiiit^^ 
s jsftiztTofcfc*, 1 wiaafc y ©«*«ia@*** 

1"Hzi§jDl--5Ci;ti<-e£7=o •> U a 

BSglz^fflS^-C^-Sy^U^-hSO l1fji<73*^B^ 
«lzj±^TS«^so lilt 

[0052] Jil±, *^B^o>6f5i4-3l»Jlzo^rliiBj 
Lfc^\ *»WI*mE*JS«!l(=»S**i4c:t*l<, * 

%w<DfimmmLtj;^®mto\zis^xm«<Dmm 

«IJxtf. SIMJ^tin^-V^UMOS FETIZOl^ 



S©fcS££U»i>;:iii«)iri?**. 

[0 0 5 3] 

bOtffl'MU^^by-hSO l}giI©MOS FET 

jf^M^tt K7 f x v ? >y *m^xm.tL LfcB*tti= 

r*»ttfty- hti^JfUP Lfcy^;uy- h s o i «J6 
OM06FETS#4 = t4«t*4. W=. Sifixl» 
MflCv^y-KDMOS FET©gfil73;£<t[5] 

[0B©f§3ifct&Bjn 

[0 1 ] **HI=ft*¥»tt»«©-*l£tt£S-rWffi 

*iBia-e*y, (a) (b) «v-x* 

(c) l*^v*;uaJ»©«H8*-t*i-€ J *i*'t»fBH 

[0 2] @1 l=SLfc*»HI=««¥#(*S«<D¥ffi* 

[0 3] *«^i=ffi«¥#tttta©!N©*lMeai-4-K 
BSfjgB-e&y, (a) (*y-h»», (b) iiv-x 
»», (c) (*^-v*;p»»a>«K$-t*i*H*-rBfffi 

HT'fcy, <d) l**ISAi/'JaVIS2 1. 22<t«3 

[04] H3(=*Lfc*3BWI=«**W*«1l<D¥ffi1i 
51©«£^-ru-i'7<7 h/<*->BTf*«. 

[0 5] St*«)^y-hSO l|gii©MOS FET 

£*-rwffi«nsH-c*y, (a) (b) 
liv-xSMK (o) i*t^*;u3|s»<d«ii5$**i^*i 

[0 6] H5l=*Lfcfl£*©¥j»«:*«©¥ffi«|jS<D« 

[07] *#6WI=«-8¥*#»W=fclf4iS*ry-htS 

[0 8] **Wl=«*#*#»»=Sl+*so iBff£ 
SBS&y- h«©IHfi*£* * *;H* y 51 LF B lP»$/<7 * - 
^l3LT*Lfc0t?fc-So 

[09] Bil=*LfciN»fl!*«<0«JE*aSKWr* 

fcft©a*iai=sit6»fB*jfiH-efty, (a) t*y 

(b) l*V-X»#, (c) 

[010] H9l=*Lfc«-S»©*©«i6i8l=fii+-6 
»rB#ij£0-e&-&. 

[01 1] 01 0l=SLfc#»»©*O**xai=fcl+ 
[01 2] 01 1 lc^Lfc#a!^(7)^roS[itxfSl=fclt 



[01 3] 0 1 2lzSLfc#SP»ro*c?)SjtifII=fcl1- 

6»lS#?ii0T?fc£o 

[01 4] 0 1 3l=^Lfc#S[S#©#©S£x?Slzfc(+ 
•SWrBltitBT'&S,, 

[015] B3l=SLfc¥^SM©«iS*iS£Bliirf 
-5fc46roii*iffi=feit^BfBiiJi0-efey , ( a ) i* 
y-KS»s (b) liv-x^K (c) li?**jUg|J 

[016] 01 5lr^Lfc=§-S|5»(D^<7)SJiiai3fclt 

^>iT®^it0t?fc^o 

[0 1 7] 0 1 6l=^Lfc#gf«-<0*fflSiix®|-fclt 

s»fBliit0r'fc-&„ 

[01 8] 01 7l=SLfc*»#©*©8i6l8(=J3lf 

5BrB*it&0T*fe6o 

[01 9] 01 8l=*Lfc«-S»©«©«Jiiai=S(t 
SW®^ii0T-fc^,o 

[02 0] 01 9l=*Lfc#S»©*©SlJfilSI=fel+ 
■&»B«i£BT?&4. 

[02 1] *f^i::ffi6¥«<*Slt£«FiBl=:«fflLtt* 
*SW-Jt«©«ia«iJS«-rBT?ft6. 
[ff«<DKVl] 





■5>'Ja>«E . 


2- 


•1*16*5/ U:i>B (JK^SJStt) . 


3- 


•p»tt*JI(***MML SttfBfch 


4- 


■n»tfc»B(V-X- K'H-i/flW*), 


5- 


•soil. 


6- 




7- 





1 o-y-K 

11. 12, 13, 1 (Mit 
WO . 

14,1 7-y-h»ftK. 

16, 18, 1 9--»fc*>U3>« (IMbK) , 

2 1-#**S/'J3>«, 

2 2, 2 3 'J W-h) . 

3 1 — r;u5— 

5 0, 5 5-- v'j3>It*tt;, 

5 OO-^P-tzy+K 

5 0 1 >XTA«ftPS6«, 

5 0 2-XlEttgg, 

5 0 3-f-JIIt-f >*7i- X, 

5 0 4--- J r-*ilflM!l»a«. 

5 06, 5 0 7--b7*'^Iffi, 
5 0 8-4ttIi-7 K 

50 9-AtB*^p-tzf-y-*satfi, 



[0 1] 



[89 2] 




[05] 



[06] 




[B9] 



m i o] 
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[015] 
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(72)#§f$# mm 02) mm it 
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